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1SUMMARY
Trials with the new sulphonylurea herbicide, Debut, controlled a wide spectrum
of weeds common to Irish sugar beet.  These included  problem weeds such as
cleavers, charlock, mayweed and fools parsley.  Best results were obtained when
the new product was applied with half the normal recommended dose of the
standard contact and residual sugar beet herbicides.  Thus the overall active
ingredient applied to crop and soil was reduced with no loss in weed control
efficacy and crop safety.
A three year study comparing two and three spray weed control programmes on
triploid sugar beet varieties and the more erect growing diploid beet varieties was
also undertaken.  Results indicated no difference in weed control efficacy or yield
response between the two variety types although similar work in the Netherlands
indicated otherwise.
A third investigation into the use of two spray weed control programmes for
sugar beet indicated that when applied to sugar beet sown in April commercially
acceptable weed control was feasible as long as weed pressure was not excessive
and sprays were applied at the correct stage of weed growth.
INTRODUCTION
Weeds compete with beet for space, light, moisture and nutrients and this will
result in yield reduction.  Work in Ireland by Thomas (1975) has shown that,
when left uncontrolled, annual broad leaved weeds can reduce yields by as much
as 60 per cent.  In Denmark Marcussen (1983) reported that weed densities in
beet of 20 to 50 per cent at harvest reduced yields by 20 to 60 per cent
respectively.  At the same time many researchers demonstrated that fathen is
such a strong contender for light it caused a 40 per cent reduction in beet yield.
In North America Schweizer (1983) reported that late germinating weeds not
only interfered with harvesting but also reduced yield.  Early removal of weeds in
beet is critical as Ammen et al (1986) suggested that the critical period for weed
control in sugar beet is between four and eight weeks after crop emergence.  This
is supported by similar work in Ireland by Mitchell (1986) who showed that early
removal of weeds was necessary to prevent yield loss.  At present there is a wide
2range of herbicides available for weed control in sugar beet but as the cost of crop
protection, chemicals, machinery and labour continue to increase there is an
urgent need to seek better and more cost effective weed control.  The reduction of
herbicide use as a means of cost saving can be financially and environmentally
beneficial to both to the grower and the consumer.
METHODS
Sugar weed control trials were carried out between 1994 and 1997. The following
aspects were investigated:
1. Screening of a new sulphonyl urea type herbicide for weed control and crop
tolerance on sugar beet.
2. The effect of two and three spray weed control programmes on annual
weeds and yield of a standard triploid sugar beet variety (Accord) featuring
prostrate foliage growth pattern and the newer diploid variety (Celt)
featuring a more erect foliage growth pattern.
3. Comparison of two and three spray herbicide programmes for control of
annual weeds and yield of sugar beet with a view to reducing production
costs and herbicide dose applied.
Sprayings were applied at a water volume equivalent to 120 l/ha.  The post
emergence sprays were applied when the crop was at the early cotyledon stage i.e.
1.0 to 1.5 cm irrespective of weed size.  All subsequent herbicide applications
were carried out as each new weed flush appeared.  Weeds are expressed as per
cent reduction in weed number compared to the untreated control with zero per
cent indicating no control and 100 per cent indicating complete weed kill.
3RESULTS AND DISCUSSION
New Herbicide
In 1995, 96 and 97 trials were conducted using commonly accepted protocols to
examine the weed control efficacy and crop safety of post emergence applications
of Debut, a new sulphonyl urea herbicide for use in sugar beet.  All treatments
were applied as three spray programmes.  The first herbicide treatment was
applied once the crop had reached the early cotyledon stage i.e. 1.0 cm long, and
as each new subsequent weed flush appeared which was approximately at 14 day
intervals.
1995 Trials
Effect on weeds
The results of the 1995 weed control efficacy trials at the Carlow and Wexford
sites are listed on Table 1.  The main weeds present in order of density were
fathen, red dead nettle, fumitory, chickweed, knotgrass, speedwell and field
pansy.  In addition to these weeds cleavers and field bindweed were also present
at the Wexford site.
All treatments gave commercially acceptable weeds control in Carlow.  The best
result was obtained where Debut was applied in combination with a contact
herbicide like Progress and a residual such as Venzar or Goltix.  Where Debut
was applied with Betanal E alone some knotgrass was present throughout the
season but it remained half the height of that in the untreated control and lacked
vigour. All treatments were equal to or better then the standard Progress/Venzar
sequence.
In Wexford the general reduction in weed flora was lower than Carlow due to a
weather induced delay with the first application but the general trend in weed
control was similar.  In addition knotgrass and field pansy were present in some
treatments at this site after the first two herbicide applications but subsequent
treatment controlled the pansy and suppressed the knotgrass (Table 1)
4Table 1: The effect of Debut applied alone and in combination with other
herbicides on annual broad leaf weeds in sugar beet 1995
Treatment
no.
Product & Dose/ha
No of
Sprays
% Reduction
in weed flora
Wexford
% Reduction
in weed flora
Carlow
1 Debut + Betanal E
30 g + 1.5 l
3 80 87
2 Debut + Betanal E +
Venzar
30 g + 1.5 l + 0.25 kg
3 90 97
3 Debut + Betanal E + Goltix
30 g + 1.5 l + 0.5 kg
3 95 98
4 Debut + Progress
30 g + 0.5 l
3 80 90
5 Debut + Progress + Venzar
30 g + 0.5 l + 0.25 kg
3 84 93
6 Debut +Progress + Goltix
30 g + 1.5 l + 0.5 kg
3 82 95
7 Progress + Venzar Fl
1.75 l + 0.5 l
3 86 90
8 Untreated 00 00
Note: A mineral oil was included at 1.0 l/ha with all second and third post
emergence applications
Effect on crop
Crop safety was not seriously affected but all the initial herbicide sprays caused a
temporary check on crop vigour.  However, all plants had recovered within five
days of spraying and no subsequent effects were observed.
51996 Trials
In 1996 crop tolerance trials were carried out at a site in Kilkenny.  Here Debut
was applied at normal and twice the normal recommended dose in combination
with other herbicides, the results of which are listed in Table 2.  The main weed
flora in Kilkenny in order of density was knotgrass, red dead nettle, fathen, fools
parsley, cleavers and fumitory.
Table 2: The Effect of Debut based three spray herbicide combinations on
annual broad leaf weeds and yield of sugar beet 1996
Product and dose/ha % reductionweed flora
(0-100)
Root
yield
t/ha
% sugar
content
Extractable
sugar t/ha
Debut + Venzar Fl + oil
30.0  g + 0.4 l + 1.0 l
  95 60.4 17.1 13.6
Debut + Venzar Fl + Progress
30.0  g + 0.4 l + 0.5 l
100 62.4 17.1 14.5
Debut + Venzar Fl +Betanal
E
30.0  g + 0.4 l + 1.5 l
  90 62.7 17.0 14.1
Debut + Venzar Fl + oil
60.0  g + 0.8 l + 1.0 l
100 61.2 17.3 13.9
Debut + Venzar Fl + Progress
60.0 g + 0.8 l + 1.0 l
100 60.9 17.1 13.7
Debut + Venzar Fl +Betanal
E
60.0  g + 0.8 l + 2.0 l
  98 62.3 17.4 14.3
Untreated 19.8 16.2   4.3
LSD (0.05) ±   4.4   0.7   1.2
6Effect on weeds
All treatments gave commercially acceptable weed control which ranged from 90
to 100 per cent reduction in weed flora.  Where the twice the normal
recommended rate was applied the overall weed control was marginally better.
Knotgrass was present in the Debut/Venzar treatment but was very much reduced
in height and vigour when compared to the untreated control.  In addition the
cleavers and fools parsley in this trial were effectively controlled by all the
treatments. All the Debut based treatments were marginally better than the
standard comparison treatment (Treatment 2, Table 2).
Effect on crop
Crop vigour was reduced by 20 to 30 per cent after the first herbicide application.
A definite leaf mottling and general chlorosis were observed on the older leaves
of the beet after the second application but this also dissipated within seven days
and no other effects were recorded.  At harvest crop yield ranged from 60.4 to
62.7 t/ha with an average sugar content of 17.2 per cent and a mean sugar yield
of 14.2 t/ha respectively.  There was no significant difference between treatment
yields but all were superior to the untreated control.
71997 Trials
In 1997 the Debut investigations concentrated on trials where it was used in
combination with some of the “generic” herbicides for efficacy and compatibility.
The results are listed in Table 3.
Table 3: Effect of Debut in combination with generic herbicides on weed control
and yield of sugar beet 1997
Product
and
dose/ha
No.
of
spray
s
% reduction
in
weed flora
Root
yield
t/ha
sugar
content
%
Extract.
Sugar
t/ha
Debut+Progress+Venzar
g + 0.75 l. + 0.5 l
3 90 65.8 16.8   9.9
Debut+Goalpost+Venzar
30.0  g + 1.0 l + 0.5 l
3 90 64.1 16.9 10.5
Debut+Wizard+Venzar
30.0  g + 1.0 l + 0.5 l
3 87 65.8 16.9 10.4
Debut+Crossbar+Venzar
30.0  g + 2.0 l + 0.5 l
3 92 63.2 16.8 10.6
Debut+Crossbar+Venzar
30.0  g + 0.75 l + 0.5 l
Debut+Crossbar+Goltix
30.0  g + 2.0 l + 0.5 kg
Debut+Crossbar+Venzar
30.0  g + 2.0 l + 0.5 l
3 91 64.8 16.8 10.5
Debut+Progress+Venzar
30.0  g + 0.75 l + 0.5 l
Debut+Crossbar+Goltix
30.0  g + 2.0 l + 0.5 kg
Debut+Crossbar+Goltix
g + 2.0 l + 0.5 kg
3 93 66.0 16.6 10.2
Untreated 23.3 16.8 1.6
LSD (0.05) ±   4.4   0.31 0.5
8Effect on weeds
In this trial Debut was applied with Betanal Progress, (Progress), and three
commercially available generic beet herbicides as part of a three spray
programme.  The results in Table 3 show that the best weed controlled was
obtained when Debut was applied with Progress, Crossbar or Goalpost.  The
Debut/Wizard combination was marginally less effective.  Weed density at the
site was medium, (60 plants/m2), and field pansy present in the trial area after the
second post emergence application was severely affected by the third herbicide
treatment.  All other weeds were completely controlled.
Effect on crop
Crop vigour was not seriously affected but, as in some of the earlier trials, some
leaf mottling and mild chlorosis were observed on the older leaves for a short
period after spraying.  Crop yield ranged from 64 to 66 t/ha with an average
sugar content of 16.4 per cent but there were no significant differences between
any of the treatments except the control.  The mean extractable sugar was 9.5 t/ha
with no differences between treatments, but all were better than the untreated
control.
9Variety/Herbicide
The investigations on crop varieties were carried out from 1994 to 1996.  Two
beet varieties, Accord, a triploid with lax leaf configuration, and Celt, a diploid
with an erect leaf configuration, were sown to a  stand of 100,000 plants per
hectare at a row spacing and inter plant interval of 55 cm and 12 cm respectively.
In 1994 herbicide application was carried out as described and the results of the
two spray programme are listed in Table 4.
1994 Trials
The treatments and dose/ha for the two spray programme were as follows and the
results are listed in Table 4.
1. 1.0 kg Venzar WP pre crop emergence
1.5 l Betanal Progress post emergence at T1
1.5 l Betanal progress + 0.5 kg Venzar + 0.7 l Actipron at T2
2. 1.5 l Betanal Progress at T1
1.5 l Betanal Progress + 0.5 kg Venzar + 1.0 l Actipron at T2
3. 1.5 l Betanal Progress at T1
1.5 l Betanal Progress + 1.0 kg Pyramin + 1.0 l Actipron at T2
4. 1.5 l Betanal Progress + 0,5 kg Venzar at T1
1.5 l Betanal Progress + 0.5 kg Venzar + 1.0 l Actipron at T2
5. 2.0 kg Goltix + 1.0 l Binol at T1
2.0 kg Goltix + 1.0 l Binol at T2
6. Untreated
Key to herbicide application code:
T1 Crop and weeds at early cotyledon stage
T2 Crop at first pair of true leaves and the second weed flush just emerged
T3 Crop at second pair of true leaves and the third weed flush emerged
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Table 4: The effect of two spray herbicide programmes on weed control and yield of
the triploid variety, Accord, and the diploid variety, Celt, 1994.
Accord Celt
Treat.
no.
Reduction
in weed
flora %
Root
yield
t/ha
Sugar
%
Extract.
sugar
t/ha
Reduction
in weed
flora %
Root
yield
t/ha
Sugar
%
Estract.
sugar
t/ha
1 82 51.1 18.8 9.2 81 51.8 18.8 9.4
2 70 47.5 19.1 8.8 70 51.3 18.7 9.5
3 72 48.5 19.1 8.8 70 51.1 18.9 9.3
4 78 47.1 19.1 8.4 77 46.5 18.7 7.8
5 70 48.7 19.0 8.8 70 51.1 18.9 9.3
6 00 22.2 18.9 3.4 00 20.2 18.8 3.9
LSD(0.05) ± 7.0 0.42 1.6 LSD(0.05) ± 4.6 0.46 1.0
Effect on weeds
The main weeds in the trial sites were chickweed, poppy, field pansy, field
speedwell, knotgrass and redshank. Weed density was medium with 80 plants per
square metre.  The overall reduction in weed flora ranged from 70 to 82 per cent.
The best result was obtained where Venzar was applied pre emergence as part of
the programme.  Where no pre emergence was applied the reduction in weed
flora was reduced and ranged from 70 per cent where Progress was applied in
sequence with Progress/Venzar to 78 per cent where Progress/Goltix was used.
In all treatments some weeds, particularly field pansy and knotgrass, survived in
both varieties and were visible before canopy closure but were half normal height
and lacked vigour.  Where the three spray programmes were applied, (Table 5),
the reduction in weed numbers was much better  ranging from 87 to 95 per cent
and any remaining weeds were extremely small and lacked vigour.  Weed
assessments indicated no difference in weed control between the varieties but
visually the Celt plots appeared to have more weeds than the Accord.  This was
attributed to the different development patterns of the two varieties.
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The treatments and dose/ha for the three spray programme were as follows and
the results are listed in Table 5.
1. 1.0 kg Venzar WP pre crop emergence
1.5 l Betanal Progress post emergence at T1
1.5 l Betanal progress + 0.5 kg Venzar + 0.7 l Actipron at T2 and T3
2. 1.5 l Betanal Progress at T1
1.5 l Betanal Progress + 0.5 kg Venzar + 1.0 l Actipron at T2 and T3
3. 1.5 l Betanal Progress at T1
1.5 l Betanal Progress + 1.0 kg Pyramin + 1.0 l Actipron at T2 and T3
4. 1.5 l Betanal Progress + 0,5 kg Venzar at T1
1.5 l Betanal Progress + 0.5 kg Venzar + 1.0 l Actipron at T2 and T3
5. 2.0 kg Goltix + 1.0 l Binol at T1
2.0 kg Goltix + I.0 l Binol at T2 and T3
6. Untreated
Table 5: The effect of three spray herbicide programmes on weed control and yield
of the triploid variety, Accord, and the diploid variety, Celt, 1994.
Accord Celt
Treat.
no.
Reduction
in weed
flora %
Root
yield
t/ha
Sugar
%
Extract
sugar
t/ha
Reduction
in weed
flora %
Root
yield
t/ha
Sugar
%
Extract
sugar
t/ha
1 90 56.1 18.8 10.0 87 56.6 18.7   9.9
2 89 55.8 18.6   9.9 89 55.7 18.6   9.9
3 95 57.6 18.9 10.4 90 53.0 18.8   9.6
4 93 55.7 18.9 10.1 90 54.9 18.9   9.9
5 90 53.1 19.1   9.7 85 55.8 18.8 10.0
6 00 25.6 18.5   4.5 00 22.8 18.6   4.0
LSD (0.05) ±  3.0   0.5   0.6 LSD (0.05) ± 2.4 0.6 0.44
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Effect on crop
Crop yield in Accord and Celt ranged from 46 to 51 t/ha. in the two spray
programme.  In some treatments Celt yielded marginally better than Accord but
there was no significant difference in the yield of extractable sugar.  In the three
spray programme the mean yield, sugar content and extractable sugar were 55.7
t/ha, 18.9 per cent and 9.9 t/ha respectively with no significant difference
between any of the treatments except that the three spray plots returned the
higher yields.
1995 Trials
In 1995 no pre emergence treatment was included in the trials but the
concentration of the first post emergence was increased to obtain better initial
weed control (Table 6).
The treatments and dose/ha for the two spray programme were as follows and the
results are listed in Table 6.
1. 1.75 l Betanal Progress + 0.4 l Venzar Fl at T1
2.0 l Betanal Progress + 1.0 kg Goltix + 1.0 l Actipron at T2
2. 2.0 l Goalppost + 0.6 l Venzar Fl at T1
2.0 l Goalpost + 1.0 kg Goltix +  1.0 l Actipron at T2
3. 2.0 l Goalpost + 1.0 kg Goltix at T1
2.5 l Goalpost + 0.5 kg Pyramin + 1.0 l Actipron at T2
4. 3.0 l Punter + 1.0 kg Goltix at T1
3.0 l Punter + 0.7 l Venzar Fl + 1.0 l Actipron at T2
5. 3.0 kg Goltix  Triple + 1.0 l Binol at T1
2.0 kg Goltix Triple + 1.0 l Binol at T2
6. Untreated
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Table 6: The effect of two spray herbicide programmes on weed control and yield of
the triploid variety, Accord, and the diploid variety, Celt, 1995.
Accord Celt
Treat
no. Reduction
in weed
flora %
Root
yieldt
/ha
Sugar
%
Extract
sugar
t/ha
Reduction
in weed
flora %
Root
yield
t/ha
Sugar
%
Extract
sugar
t/ha
1 80 40.4 14.8 5.4 80 40.6 14.1 5.1
2 90 42.0 15.0 5.6 80 38.4 14.6 5.0
3 70 40.4 14.1 5.7 70 37.7 14.2 4.8
4 90 42.1 15.0 5.7 88 43.7 14.8 5.7
5 80 37.6 14.1 4.8 70 42.0 14.1 5.3
6 00 20.3 13.4 2.4 00 23.2 12.6 2.6
LSD(0.05) ± 8.0 0.3 0.42 LSD(0.05) ± 4.7 0.25 0.41
Effect on weeds
The mean weed control ranged from 70 to 90 per cent.  The lowest weed control
in treatment 3 also gave the lowest yield in both varieties.  Compared to the
untreated control plots any surviving weeds like knotgrass and field pansy were
half the normal untreated size and in most cases non -competitive.  The weed
control in the three spray programme was  20 per cent higher than the two spray
(Table 7).  The reduction in weed flora ranged from 95 to 100 per cent with no
difference between the two varieties.
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The treatments and dose/ha for the three spray programme were as follows and
the results are listed in Table 7.
1. 1.75 l Betanal Progress + 0.4 l Venzar Fl at T1
2.0 l Betanal Progress + 1.0 kg Goltix + 1.0 l Actipron at T2 and T2
2. 2.0 l Goalppost + 0.6 l Venzar Fl at T1
2.0 l Goalpost + 1.0 kg Goltix +  1.0 l Actipron at T2 and T2
3. 2.0 l Goalpost + 1.0 kg Goltix at T1
2.5 l Goalpost + 0.5 kg Pyramin + 1.0 l Actipron at T2 and T2
4. 3.0 l Punter + 1.0 kg Goltix at T1
3.0 l Punter + 0.7 l Venzar Fl + 1.0 l Actipron at T2 and T2
5. 3.0 kg Goltix  Triple + 1.0 l Binol at T1
2.0 kg Goltix Triple + 1.0 l Binol at T2 and T2
6. Untreated
Table 7: The effect of three spray herbicide programmes on weed control and yield
of the triploid variety, Accord, and the diploid variety, Celt, 1995.
Accord Celt
Treat
no. Reduction
in weed
flora %
Root
yield
t/ha
Sugar
%
Extract
sugar
t/ha
Reduction
in weed
flora %
Root
yield
t/ha
Sugar
%
Extract
sugar
t/ha
1 100 47.8 14.1 5.9 100 48.6 14.3 6.1
2 100 47.0 14.9 6.2   98 46.4 15.1 6.2
3 100 45.4 14.8 5.9 100 45.6 15.0 6.2
4 100 46.4 14.9 6.1 100 44.3 14.3 5.8
5   95 45.0 14.4 5.7   95 47.5 14.3 5.9
6   00 24.2 14.2 3.1   00 20.1 14.6 2.6
LSD (0.05) ± 5.6 0.32 0.52 LSD (0.05) ± 4.2 0.65 0.44
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Effect on crop
The mean yield, sugar content and extractable sugar for the two spray
programme were 39.7 t/ha, 14.6 per cent and 5.8 t/ha which was low compared to
previous years but this was mainly due to drought conditions prevailing in mid
summer.  The mean yield, sugar content and extractable sugar for the three spray
programme were 46.2 t/ha, 14.6 per cent and 6.0 t/ha. and there were no
significant differences between the varieties.
1996 Trials
The treatments and dose/ha for the two spray programme were as follows and the
results are listed in Table 8.
1. 1.75 l Betanal Progress + 0.4 l Venzar Fl at T1
2.0 l Betanal Progress + 1.0 kg Goltix + 1.0 l Actipron at T2
2. 2.0 l Goalppost + 0.6 l Venzar Fl at T1
2.0 l Goalpost + 1.0 kg Goltix +  1.0 l Actipron at T2
3. 2.0 l Goalpost + 1.0 kg Goltix at T1
2.5 l Goalpost + 0.5 kg Pyramin + 1.0 l Actipron at T2
4. 3.0 l Punter + 1.0 kg Goltix at T1
3.0 l Punter + 0.7 l Venzar Fl + 1.0 l Actipron at T2
5. 30.0 g Debut + 1.0 l Goalpost + 0.4 l Venzar at T1
30.0 g Debut + 1.5 l Goalpost + 1.0 kg Goltix at T2
6. Untreated
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Table 8: The effect of two spray herbicide programmes on weed control and yield of
the triploid variety, Accord, and the diploid variety, Celt, 1996.
Accord Celt
Treat
no. Reduction
in weed
flora %
Root
yield
t/ha
Sugar
%
Extract
sugar
t/ha
Reduction
in weed
flora %
Root
yield
t/ha
Sugar
%
Extract
sugar
t/ha
1 90 68.1 16.1 9.3 90 69.0 15.8 9.3
2 92 67.2 16.1 9.2 95 68.0 15.8 9.1
3 86 58.4 16.2 8.2 82 61.0 15.9 8.3
4 85 59.6 16.1 8.2 84 62.4 16.0 8.5
5 91 69.4 16.2 9.7 95 71.0 15.6 9.5
6 00 42.2 16.1 5.8 00 42.5 15.6 5.6
LSD (0.05) ± 6.8 0.43 0.92 LSD (0.05) ± 7.7 0.51 0.96
The treatments and dose/ha for the three spray programme were as follows and
the results are listed in Table 9.
1. 1.75 l Betanal Progress + 0.4 l Venzar Fl at T1
2.0 l Betanal Progress + 1.0 kg Goltix + 1.0 l Actipron at T2 and T3
2. 2.0 l Goalppost + 0.6 l Venzar Fl at T1
2.0 l Goalpost + 1.0 kg Goltix + 1.0 l Actipron at T2 and T3
3. 2.0 l Goalpost + 1.0 kg Goltix at T1
2.5 l Goalpost + 0.5 kg Pyramin + 1.0 l Actipron at T2 and T3
4. 3.0 l Punter + 1.0 kg Goltix at T1
3.0 l Punter + 0.7 l Venzar Fl + 1.0 l Actipron at T2 and T3
5. 30.0 g Debut + 1.0 l Goalpost + 0.4 l Venzar at T1
30.0 g Debut + 1.5 l Goalpost + 1.0 kg Goltix at T2 and T3
6. Untreated
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Table 9: The effect of three spray herbicide programmes on weed control and yield
of the triploid variety, Accord, and the diploid variety, Celt, 1996.
Accord Celt
Treat
no. Reduction
in weed
flora %
Root
yield
t/ha
Sugar
%
Extract
sugar
t/ha
Reduction
in weed
flora %
Root
yield
t/ha
Sugar
%
Extract
sugar
t/ha
1 96 70.1 16.5 9.9 96 69.2 16.0   9.4
2 98 67.3 16.3 9.5 95 66.2 16.1   9.1
3 94 69.4 16.6 9.8 90 64.8 16.1   9.1
4 90 70.1 16.5 9.9 96 72.4 16.4 10.4
5 98 70.3 16.5 9.9 98 72.2 16.2 10.1
6 00 44.1 16.2 6.1 00 36.6 15.7   4.9
LSD (0.05) ± 7.4 0.43 1.6 LSD (0.05) ± 9.0 0.43   1.2
Effect on weeds
The results of the 1996 variety weed control trials are listed on Tables 8 and 9.
Weed density was light, 60 plants per square metre, compared to other years but
general weed type was the same.  Similarly to previous trials, the general pattern
of weed control ranged from 85 to 90 for the two spray and 95 to 100 for the
three spray programmes.
Effect on crop
No difference was observed between the varieties in terms of weed control or
yield response but as in previous years the three spray programmes gave better
weed control and sugar yield, which ranged from 9.1 to 10.4 t/ha.
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Two spray programmes
This section of the research programme investigated the potential for reducing
the number of sugar beet herbicide applications from three to two per season.
The 1995 work compared a series of two spray weed control programmes with a
standard three spray to determine the effect on weed control and crop yield.
Subsequent work in 1996 and 1997 was expanded to explore the potential for
delaying the interval between the first and second post emergence applications
while maintaining maximum weed control and yield.  The overall objective of the
trial was to reduce the amount of herbicide applied to crop and soil with some
cost reduction to the grower.
In 1995 a number of two spray weed control programmes were applied at Oak
Park.  The first post emergence application was made when the crop cotyledons
were 1.0 to 1.5 cm long and the weeds were 1.0 to 2.0 cm high.  The second
application was carried out as the next weed flush was 2.0 to 3.0 cm high.  Weed
density was heavy with 100 plants per square metre and the main weeds in order
of ground cover were fathen, knotgrass, field pansy, redshank, bindweed,
speedwell and red dead nettle.  In 1995 the treatments applied and the results
obtained are listed in Table 10.
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Table 10: The effect of two spray weed control programmes on weeds and yield of
sugar beet 1995.
Treat
no
Product Dose/ha
%
Reduction
in weed
flora
Root
yield
t/ha
Sugar
%
Extract
sugar
t/ha
1 Goalpost/oil
Goalpost/Venzar/oil
3.0 l + 1.0 l
2.5 l + 0.8 l+1.0 l
80 47.0 14.7 7.2
2 Goalpost/Venzar
Goalpost/Goltix/oil
2.0 l + 0.55 l
2.5 l +1.0 l + 1.0 l
79 47.1 15.0 8.7
3 Goalpost/Goltix
Goalpost/Pyramin/oil
2.0 l + 1.0 kg
2.5 l + 1.5kg+1.0 l
81 44.9 14.6 8.1
4 Punter/Goltix/oil
Punter/Goltix/oil
2.0 l + 1.5kg + 1.0 l
3.0 l + 2.0kg + 1.0 l
79 50.7 14.8 8.9
5 Punter/Keeper/Goltix
Punter/Keeper/Goltix/oil
2.0 l + 1.0kg + 1.0.l
2.0 l+1.5kg+1.0 l+1.0 l
80 47.7 14.4 8.5
6 Betanal Combi/Venzar
Betanal Combi/Goltix/oil
2.0 l + 0.5 l
2.0 l + 1.0kg + 1.0 l
80 47.5 14.8 8.7
7 Progress/Venzar
Progress/Goltix/oil
1.75 l + 0.4 l
2.0 l +1.0kg + 1.0 l
80 46.0 14.4 8.4
8 Progress/Venzar
Progress/Goltix/oil (x2)
2.0 l + 1.5 kg + 1.0 l
2.5 l + 1.5kg + 1.0 l
100 58.3 14.8 9.6
LSD (0.05) ± 9.4 1.2 2.4
1995 Trials
Effect on weeds
In 1995 the standard three spray programme, (Treatment 8), gave 100 per cent
reduction in weed flora i.e. complete control of the all the weeds present.  In
contrast in the two spray programmes the reduction in weed flora ranged from 79
to 81 per cent.  Weeds, particularly knotgrass and subsequently late germinating
fathen were present in most of the plots and while the knotgrass was only half the
normal untreated size the fathen grew to normal size and had some effect on
yield.
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Effect on crop
Crop yield ranged from 46.0 to 50.7 t/ha with no significant difference between
the two spray treatments but all were less than the three spray programme which
gave 58.3 t/ha.  Neither crop quality nor sugar content were affected.  The mean
sugar content was 15.2 per cent and the total extractable sugar range was 7.3 to
8.4 t/ha for the two spray programmes compared to 9.6 t/ha for the three spray
combinations.
1996 Trials
The 1996 trials were also based on two herbicide applications but here the second
post emergence application was delayed by five days and in some treatments the
concentration of the residual herbicide in the tank mix was increased to prolong
the residual effect on the weeds.  The main weeds present in order of density were
poppy, knotgrass, speedwell, field pansy, red dead nettle and chickweed.  Results
are listed in Table 11.
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Table 11: The effect of two spray weed control programme on weed control and
yield of sugar beet 1996.
Treat
no.
Product & Dose/ha Timing
% Reduction
in weed flora
Root
yield
t/ha
Sugar
%
Extract
sugar
t/ha
1 Progress/Venzar Fl./oil
2.0 l + 0.8 l + 0.7 l
T1+T2 93 75.1 15.9 10.3
2 Progress/Venzar Fl./oil
2.0 l + 0.8 l + 0.7 l
T1+T2-T5 91 74.8 16.1 10.4
3 Progress/Venzar Fl./oil
2.0 l + 1.0 l + 0.7 l
T1+T2 96 75.1 16.2 10.5
4 Progress/Venzar Fl./oil
2.0 l + 1.0 l + 0.7 l
T1+T2-T5 88 75.1 15.7 10.2
5 Progress/Venzar/Goltix/oil
2.0 l + 0.3 l + 0.5 kg + 0.7 l
T1+T2 94 76.5 16.0 10.7
6 Progress/Venzar/Goltix/oil
2.0 l + 0.3 l + 0.5 kg + 0.7 l
T1+T2-T5 89 76.0 15.8 10.5
7 Progress/Venzar/Goltix/oil
2.0 l + 0.5 l + 0.3 kg + 0.7 l
T1+T2 91 76.8 15.9 10.7
8 Progress/Venzar/Goltix/oil
2.0 l + 0.5 l + 0.3 kg + 0.7 l
T1+T2-T5 89 73.1 16.2 10.3
9 Progress/Venzar Fl./oil
2.0 l + 0.8 l + 0.7 l
T1-T3 98 78.0 16.1 10.6
Untreated 19.3 15.6 3.6
LSD ( 0.05 ) ±   6.2   0.7   0.8
Effect on weeds
The best weed control was obtained where Progress/Venzar was applied as a
three spray programme.  The herbicide programmes applied at the standard time
gave a weed reduction range of 91 to 96 per cent with only a few stunted
knotgrass and pansy present in the plots but they were non competitive and did
not affect crop yield.  Delaying the second spray by five days resulted in lower
weed control.  In the treatments where the concentration of Venzar was increased
a small increase in weed control was recorded.  A similar response was observed
where the dose of Goltix was increased.
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Effect on crop
Crop yield ranged from 73.1 to 78.0 with no significant difference between any of
the treatments.  Crop quality was also unaffected and the mean sugar content was
15.5 per cent with an extractable sugar range of 10.3 to 10.7 t/ha.
1997 Trials
In 1997 a more detailed examination of the time interval between the first and
second herbicide applications was carried out.  The effect of increased dose rates
of the herbicide partners was also investigated.
All the first post emergence sprays were applied at the early cotyledon stage of
the crop and weeds.  The second application was carried out at various times after
the next weed flush had emerged.  These were when the weed cotyledons were
1.5 to 2.0 cm long to three, five and seven days after the second weed flush had
appeared.  The weed flora was light, 60 to 70 plants per square metre, and poppy,
knotgrass, red dead nettle, field pansy and speedwell were the major species.  The
treatments and results are listed in Table 12.
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The treatments and dose/ha for the three spray programme were as follows and
the results are listed in Table12.
1. 30.0 g Debut + 0.75 l Progress + 0.5 l Venzar Fl at T1
30.0 g Debut + 1.0 l Progress + 0.5 l Venzar Fl + 0.7 l Actipron at T2
2. 30.0 g Debut + 0.75 l Progress + 0.5 l Venzar Fl at T1
30.0 g Debut + 1.0 l Progress + 0.5 l Venzar Fl + 0.7 l Actipron at T2 + 3 day
3. 30.0 g Debut + 0.75 l Progress + 0.5 l Venzar Fl at T1
30.0 g Debut + 1.0 l Progress + 0.5 l Venzar Fl + 0.7 l Actipron at T2 + 5 days
4. 30.0 g Debut + 0.75 l Progress + 0.5 l Venzar Fl at T1
30.0 g Debut + 1.0 l Progress + 0.5 l Venzar Fl + 0.7 l Actipron at T2 + 7 days
5. 30.0 g Debut + 0.75 l Progress + 0.5 l Venzar Fl at T1
30.0 g Debut + 1.0 l Progress +1.2 l Venzar Fl + 0.7 l Actipron at T2
6. 30.0 g Debut + 0.75 l Progress + 0.5 l Venzar Fl at T1
30.0 g Debut + 1.0 l Progress + 1.2 l Venzar Fl + 0.7 l Actipron at T2 + 3 days
7. 30.0 g Debut + 0.75 l Progress + 0.5 l Venzar Fl at T1
30.0 g Debut + 1.0 l Progress + 1.2 l Venzar Fl + 0.7 l Actipron at T2 + 5 days
8. 30.0 g Debut + 0.75 l Progress + 0.5 l Venzar Fl at T1
30.0 g Debut + 1.0 l Progress + 1.2 l Venzar Fl + 0.7 l Actipron at T2 + 7 days
9. 30.0 g Debut + 0.75 l Progress + 0.5 l Venzar Fl at T1
30.0 g Debut + 1.25 l Progress + 0.5 l Venzar Fl + 0.7 l Actipron at T2
10. 30.0 g Debut + 0.75 l Progress + 0.5 l Venzar Fl at T1
30.0 g Debut + 1.25 l Progress + 0.5 l Venzar Fl + 0.7 l Actipron at T2 + 3 days
11. 30.0 g Debut + 0.75 l Progress + 0.5 l Venzar Fl at T1
30.0 g Debut + 1.25 l Progress + 0.5 l Venzar Fl + 0.7 l Actipron at T2 + 5 days
12. 30.0 g Debut + 0.75 l Progress + 0.5 lVenzar Fl at T1
30.0 g Debut + 1.25 l Progress + 0.5 l Venzar Fl + 0.7 l Actipron at T2 + 7 days
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Table 12: Effect of timing and composition of the second post emergence spray on
weeds and yield in a Debut based weed control programme.
Treatment
no
% Reduction
in weed flora
Root
yield t/ha
Sugar content
%
Extractable
sugar t/ha
1 90 67.5 16.9 10.6
2 88 65.0 16.8 10.2
3 90 68.6 16.8 10.8
4 93 67.7 16.6 10.5
5 92 63.6 17.0 10.2
6 95 65.5 17.1 10.5
7 94 69.5 16.8 10.6
8 91 65.2 16.9 10.3
9 90 67.3 16.8 10.6
10 90 65.5 16.9 10.2
11 88 67.2 16.8 10.6
12 91 68.0 16.7 10.6
13 00 15.2 16.4 3.6
LSD (0.05) ±   5.6   1.6 0.74
Effect on weeds
In treatments 1 to 4 Venzar was applied at 0.5 l/ha in both spray combinations
and gave a weed flora reduction of 88 to 93 per cent.  Some knotgrass was
present in the lower weed control plots but it was weak and non competitive
when compared to the untreated control.  In the next group of four treatments the
dose of Venzar was increased and gave a slight increase in weed control with no
weeds over the crop at harvest.  In the final group of treatments Progress was
increased by 25 per cent in the second spray and gave a mean weed reduction of
90 per cent.  In these plots a small amount of knotgrass and pansy were present
but they were less than half the height and vigour of those in the untreated
comparison plots.
Effect on crop
Crop yield ranged from 63.6 to 69.5 t/ha with no significant difference between
any of the treatments ( 5% level).  Crop quality was not adversely affected with
an average sugar content of 16.9 per cent and an extractable sugar range of 10.2
to 10.6 t/ha.
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DISCUSSION
The first series of trials indicated that Debut can be used in any number of
combinations with standard and generic herbicides to control a wide spectrum of
weeds including cleavers, fools parsley, charlock and field pansy.  The most
effective weed control combination should contain a contact herbicide such as
Betanal E or Betanal Progress and a residual like Goltix or Venzar as these help
to extend the residual properties of the combination and prevent the
establishment of late germinating weeds.  This agrees with similar work by
Fisher et al (1995).  The addition of a mineral oil to the Debut tank mixes
sometimes resulted in a temporary reduction in crop vigour but had no adverse
effect on beet yield or quality.
The crop safety of Debut was clearly demonstrated in the 1996 trials where twice
the normal recommended dose did not affect crop yield or quality.  The only
effect recorded in the three year period was the occasional leaf mottling which
occurred after the second Debut application.  This appeared to be weather related
and has also been observed in other European countries.  In a general observation
weeds treated with Debut were slow to exhibit damage symptoms compared to
some of the other beet herbicides.  This was particularly noticeable where dry
weather prevailed.  This is typical of the sulphonylurea group of herbicides i.e.,
while slow acting, total weed kill is generally complete.  In addition, in some
cases it was noticed that weeds treated with Debut ceased growth within two days
and remained in a stunted or “bonsai” state for some time before eventually dying
off.  Over the period of this investigation weeds like knotgrass, bindweed and red
dead nettle appeared to be the most difficult to control with Debut.
From this and European work reported by Marcussen (1994) it appears that
Debut can play a significant part in sugar beet weed control as it has a high
degree of crop safety, and a wide weed spectrum including cleavers, charlock,
fools parsley and pansy.  In addition, its use allows for the reduction in dose of
the tank mix partners which may be environmentally as well as economically
beneficial to the grower and consumer.
The original objective of the variety study had been to determine if there were any
difference in weed control patterns between beet varieties with different foliage
growth habits.  In 1991 Lotz, using a computer simulation study, demonstrated
26
differences in weed survival in beet with different foliage architecture.  His
results suggested that selection of sugar beet varieties with horizontal leaf
configurations may imply a potential reduction of herbicide input in the sugar
beet crop.  Over the period of the Irish study, which was field based, some visual
differences in weed ground cover were observed between the triploid and diploid
varieties but subsequent weed counts indicated no such difference.  The main
results from these trials indicated that while there was no difference in weed
control between the varieties, the three spray weed control programmes gave
consistently better weed control and yield than any of the two spray programmes,
particularly in early sown beet. It may be possible to use two spray programmes
more effectively by increasing the concentration of the herbicides in the second
post emergence spray to control late germinating weeds like fathen.  This in
conjunction with more competitive beet varieties may help to reduce the total
number of herbicide applications and allow for some reduction in cost, which can
range from £140 to £180/ha.
The overall objective of the final series of trials was to determine if the number of
herbicide sprays applied to Irish sugar beet could be reduced.  The immediate
benefits would be less spraying and some cost saving to the grower and the
reduction in the amount of herbicide applied to crop and soil would be
environmentally beneficial in the long term.  This has also been the aim of some
other EU countries who have demanded these reductions by Government
mandate.  The 1995 two spray programmes did not give commercially acceptable
weed control but this was probably due to the fact that the beet was sown in early
April, subsequent crop growth was poor and weed density was high, conditions
similar to those described by Bee et al (1995) in his UK trials.  Furthermore, in
June of that year the crop was subjected to a mid season drought and late
germinating fathen hindered crop growth and yield.  This did not occur where
the standard three spray programme was applied as the third post emergence
spray suppressed any late germinating weeds.  Trials in subsequent years gave
commercially acceptable weed control and yield.  It appears that increasing the
herbicide dose in the first post emergence spray allowed the second spray to be
delayed therefore resulting in better overall weed control and yield.  In addition,
the 1996 and 1997 crops were sown in mid April in weather conditions
favourable for crop growth.  A further advantage in 1997 was that weed density
was relatively light i.e. 60 plants per square metre, and while knotgrass and field
pansy were present in some of the plots they lacked vigour and were non
competitive and hence did not affect crop yield.  Work on two spray systems in
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the UK by Fisher et al, (1997) indicated great variations in weed control with no
one programme giving consistent results over the six trial sites.  The Irish study
was confined to Oak Park, where the weed flora was diverse and density ranged
from 100 to 60 plants per square metre, and where most of the two spray
programmes gave commercially acceptable weed control.  However, it was found
that where weed density was heavy, as in 1995, and late germinating fathen
occurred, two spray weed control programmes were not successful.  This also
occurred in the UK trials.
As previously stated the objective of these trials was a reduction in the number of
weed control applications and some cost reduction to the grower.  This work to
date indicates that when beet is sown from mid April on and crop growth
conditions are good a two spray weed control programme is a realistic option.
Where beet is sown in March a two spray programme may not be feasible as at
that time crop growth is relatively slow and offers no competition to weeds. In
Holland Wevers (1995) suggested some form of mechanical harrowing to reduce
herbicide use and cost but the cost of inter row machinery and time requirements
must be considered.  In addition, such techniques depend much more on weather
and soil conditions then chemical weed control.  This agrees with similar work
by McClean and May (1986) in England.  At present most European countries
favour the chemical weed control approach mainly for its convenience,
adaptability and speed, but the aim of reducing chemical use and costs still
persists.
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CONCLUSIONS
· Debut applied in combination with other sugar beet herbicides successfully
controlled a wide range of weeds under Irish field conditions.
· Debut was safe on the crop when applied at recommended and twice the
recommended dose.
· Debut was found to be compatible with a wide range of sugar beet herbicides
and is an ideal tank mix partner for weed control in sugar beet.
· In certain climatic conditions the application of Debut can lead to a temporary
yellowing of plants and some leaf mottling which normally dissipates within
five to seven days.
· Trials on two sugar beet varieties with different leaf growth configurations
indicated no difference in the level of weed control.  Visually some slight
difference in weed ground cover appeared to favour Accord but actual weed
counts did not substantiate this.  The main difference in these trials was that
the three spray programmes gave better overall weed control than the two
spray programmes.
· Two spray weed control programmes applied to mid April sown beet gave
commercially acceptable weed control with some reduction in cost.  Where
the first post emergence application was effective the timing of the second
spray could be delayed up to seven days after the second weed flush emerged.
Increasing the amount of residual herbicide in the second post emergence
spray will help to control any late emerging weeds.
 
· Where applied to early sown beet or where weed density was excessive two
spray weed control programmes were not successful.
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· Herbicide selection to match weed species present in an important factor in
selecting successful two spray programmes as all decisions must be dose and
herbicide must be field based.
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